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Effects of Chemical Foaming Injection Process on Structure and Mechanical Properties of Nylon6
Microcellular Material Reinforced by Glass Fiber
Wang Bin, Jiang Dingjun
(Nanjing Julong Science & Technology Co. Ltd., Nanjing 210000, China)

Abstract : The nylon (PA) 6 / glass fiber (GF) micro-cellular material used for automobile was prepared by chemical foam-
ing injection method, and the effects of .azodicarbonamide foaming agent masterbatch content on the cell morphology, part apparent
quality and density of the micro-cellular material were studied. It is found that, when the mass fraction of the foaming agent master-
batch is not more than 2%, a foaming part with good cell morphology and apparent quality is gained, the density decreases by 18.1%
when the mass fraction of the foaming agent masterbatch is 2%. The influences of injection process parameters on the cell morphol-
ogy, density and mechanical properties of the micro-cellular material were studied further. The results show that, improving injection
temperature properly can optimize the cell size, decrease the density and improve the mechanical properties, but when the injection
temperature is above 260 °C, the cell morphology is destroyed and the tensile strength and flexural modulus are reduced. Injection
pressure should not exceed 80 MPa, or the cell morphology becomes worse and the mechanical properties decrease obviously. Im-
proving injection speed properly can increase the cell uniformity and flexural modulus, but has slight influence on the density. The
mould temperature at 60-70°C is benefit to improve the mechanical properties and weight reduction effect of the micro-cellular mate-
rial further. The optimum injection processing parameters of PA6 /GF micro-cellular material are that, the injection temperature is
260°C, injection pressure is 80 MPa, injection speed is 90 mm /s and mould temperature is 70°C, meanwhile, the optimal mass
fraction of the foaming agent masterbatch is 2%.

Keywords : nylon6 ; glass fiber ; micro-cellular material ; chemical foaming ; injection process ; cell morphology ; mechani-
cal property

BHUESE: TE, W1, FENFREREIRITSE  E-mail: polymerwb@126.com

Ye#s B H : 2018-07-12

SIARER: 0 I AL A2 R I T 20 PAG6 / GF UL AT IS 5 J1 2 e RE RS IR [J]. TR M RHRIH] , 2018, 46(9):53-59.
Wang Bin, Jiang Dingjun. Effects of chemical foaming injection process on structure and mechanical properties of nylon6 microcellular
material reinforced by glass fiber[J]. Engineering Plastics Application,2018,46(9):53-59.


杨超


54 TSR

2018 4F, 45 46 4,55 9 #]

TERZEERL R JE e (PA) #PB—H 4R AR
FEANE, I H AL 2.2%~2.8% B K . B
BELT 4 (GF) 58 PA BRHE )12 I TR ZE 4545
TR, LR SR G S AR R G HRHESE & 3h
PLE B 4 9, BB R AR R R, PA
R R B 2 Ok B AR SE 5 1)

TR AT R AR A A 2 R i R Z 80
() = BHYAR 2548, v LAAE S nT Be s/ DM e S RE Y RT3
T, 0 SRR ) BT 440 R R Db
R BRAR A P2 A DO b e TR 25 Aok 4%
FE R FR P 2 v i), 4610 0 1) A 45, 38 L AR B i Y
(s B 56T PA SR AR, B2 —
SAFSE. N, J. Peng 5 M R B RO EISE T
PAG6 / FE BB R R ot b ek s ] S 45 U9 R Ak 2
RBP4 T PA/RE R LIRTOE A B
Zheng Wenge % ™ 1 H. Shyhshin 25 2 1] J] # Iifs
FHAMRIEE % PA TR AT BL . A T ICE Tk,
A2 R L IR AR A i 5 A T Y )
AP HEAT, T DL RS SO i 4, NI A0 0F
REARBLAS . SR, HRTX b2 v v Sk il 25 %
PA6 / GF & ita bt kI 78 b, i T & 1 0 W5
it ELE DR ORI i R L A 5 it f LT
AN 7= it UL A 2 E B S, PR I A O
WF5E T R BN PAG / GRAN Kk RHIE & 5
SERAFENA , LA RE T B A IR Bk i, SRR R
THES T 26 PA6 / GF & b BROFLIE A (4544
DI K 12 PR RE RS IR
1 SEIeES
1.1 EZRMA

PA6 : S2700, fE A A ARABRA A 5

IR PRI AL M — IR bR (POE-
g-MAH) : NMN493D, B [CAEF A 7] 5

GF : 988A, 22 K J& 45 mm, Hi24 12 wm,
T E B A B A R A

R BEA R BRI R, RS
40 mL/g, Al

PUEF 1098 A iG AR R AR mR e . T8

T 7] : MB50-001, i 7 (P ) A LA
R H]

1.2 EBEHEABME

[7i] i) AUHRAT- 8% HH AL : SHI-40B Y, Fig 5t 7% BUE:
LA PR

ARSI IAAL . HTF-160T &4, 1 R IR A

FRAF]

Ye# i 43 - Dino-Lite AM7013MZT %Y, AnMo
Electronics 2\ ;

AN : XS104 Y MRy — FERI 0]

B 7T BEIREO AL : RG M—3010 %Y, Hith% /R A )
1.3 RAEHE

1 PA6 14717 POE-g-MAH H1 GF LA K 4485
KAL) W R 63.5:5:30:0.5:0.5:0.5 Ji
ABHIRAHTIRS 3~4 min; F ERIE S it
BrAURE - A BT B AL k£,
rh, B HURHETE R 1% Bl 230 ~260°C, %38 600 r/
min ; KA R ERRL S H 5410 PA6 /GF AP EHE
—E BC H AR SEHLA, 3 98 R SR R e, T
HAR K 27 cm, SRR 2 mm, [RI, $2BEAH SRR
HEF EAbRIEIR R
1.4 mX 5k 4E

(1) ML FRAE,

G AR E o 58 S o e T A i
FERE AR AT DEA T RSO R . ORARE0R R 50 £ .

(2) RN

KR AN, 4% 1SO 1183-2004 bR, 2K
TR i BRI R Y % R, IR e SR .

(3) Ji2- R

Fr A 5 BE 4% 1SO 5272012 ) 42, W) 42 o
50 mm/min ; Z5 SRR 1SO 178 Wi, il
R 2 mm/min,
2 #R5iTe
2.1 ZBR B AL T ATMA A MR

1 A AN [R) & 500 kL 2 i Y PAG / GF 13k
WL EAR R b SR i LB | 2 FR 1ok
XoF 7 ) il 2 W T e M B R . L L AT LR, R
YRR T A B0CR 0.5% I, Y FL 4l P FLARZS
LA/ WL B R, o = AL AR, 3R B 30 H AR
JE, TRV 7= i R T e A, W 2a iR . X RS
SRS 1 BAE PA SRR IS AT 0GR
B S AR, 72 A SRR D ARTRSHE PA Y
VSARIE o IS ST EIRAT I B R e R R EE T
AIERG YR oy 5) B 2R B IR -
B AT AR AT A 2 a1 S W 86 5 ) it
JEI, SRS PA A MPRME IR & A A 42, R AR
B R, il ol s 2 i LI S 40, 6
O R A, R R ARG, (H R R R
ALAE 4% LAY (L% 1), %o il A0 25 A0 Sk o+ A K.


杨超


U, A A R TEIB T 2% PAG / GF U IR RIS #1512 PERE ¥ 3 1) 55

SR BRI 434 a—0.5% ; b—1% 5 c—2% ; d—3%
B 1 R[E & ERR S Y PAG / GF SR IR R i FLIE 25

(b)

© (d)
RN BERLTT 734 : a—0.5% 5 b—1% ; ¢—2% ; d—3%
&l 2 AN[E] R LRI BERL S (Y PAG / GF fUR Il 2 WL i
F1 AEEEFBHNEEN PA6/GF A BHHAHEEREE

SRR BTS04 / %

i
n H 0 05 1 2 3

TR APV RTVEWE APMEWE O RIUEWE nTvER
I /(g-cm®)  1.38 1.33 1.21 1.13 1.06

Wi 4 3 3R BERL 7 38 0, SR AR SN, i
FLALAR B M4 O, 1 B R R R, LR 1.
W EERL T 43 B0h 2% B, % R % 113 g/
om®, FEIRIA S 18.1%, Dl AR W . AR, JfLE
VA 3 , FLAR AR XTS5 50, AL B s, il 2 W
AL BT S B , I 2¢ B, 2 i)
RERL T 4> BUR IS 2% J5 , B AR LA e} 28 8 1 —
AR RIS R A W] AR 22 JF AL kAL
G B, AN 1d T, DB SRR R AR

S O gl AR R R i I . YRR o)
fife I, o AN A 0 UK A R R DT R
FeE AR ASAETE M 3t AR & AL R LB g 3
I, YRR T S R w4 A KR B 45
WAYR A5 5% iR 2d BT, s R0 P dh A ULRD
L AR 5 BT, 7F PA6 / GF & b kb,

RABFIERRL T A BOR R 2%,
2.2 EHIRESHAEBMAE M B ) F AR

(L) VRS B LIE 25 A A 5

XPARAF 2 W SR AR R AR U TR P 32
M A AR, AR A DL AL R R R . T
I, FES SRR o IR A O, 5 & HE
SN B 24 MR fE 2 W BT LA R s o L f91) A T
$ebr. [EEESHE S 70 MPa, 13453 E 90 mm /s,
REEFR] 3 s, WF5E T 1 Y8 TR EE X PA6 / GF i & 1L
Tl LIRS e, 25 5 a0k 3 Fos, 3 2 F1 Xt
87 F A

o)

(c) (d)
FEVRIRE . a—240°C; b—250°C; ¢—260°C ; d—270°C
3 ANRIVEMETELEE Y PA6 / GF B & I - B LI &
x2 TEIFEBEN PA6 /GF MR A HAHREERZE

. ML /

240 250 260 270
PRI RIVET CIRERT CIRERT CIRER
HJE /(g-om?) 1.23 1.15 1.14 1.07

H &l 3 FTLA Y, TSR AR (240°C ) I, 1l
PR I FLFLAR 2 A0 PR 25 L FLALAR K, AL
AR, BRI G, PA BRI S
#Z, B SE, FERERE LT ERET
W, ToETE R S, e BT AL D HALAR
R BAN, 32 WoR, FEIBIRE R 240 CR A2


杨超


56 TRk R

2018 4F, 45 46 4,55 9 #]

3 RE RO e, Ul W A Y SR e A Pl RE VR
SRR AE . B TR R T, PA RPRHELLSE
4, UARAE PA BPRL R BT 8 T IE R, 2 AL
FLARI N, B S PRI 0 A4 B R R, 6
B AR PR B o T I ORI W 2 SR
it 260°C , Hi1F A AR L FLES F B BOR , B AL 2
L2, X EEIH P Tl &, R sz R Bk
TE PA BERE R B JEE T o, b i VUM 25 PA
PR JRy B VAR i 2 R , 1 e A0 AR EOR
1117 AR L AL P i i3 AL 5 9, AT LI 25
A,

(2) FEABHRBERS T1 AV ERE R R

P 4 S AN [R) SR IR ) PAG / GF BRUA 1A R
M1 EPERE . AT 4 TRUA Y BT R R T
PAG6 / GF T JELA L 14437 Ak it J32 AR 25y 3 P A6
R SCH I B A3, DL 260°C 73 5, it
25 SR T X S RO IR R P R
fUIEERR BT, WK 3 frs, ek R
260°CHY , W ALIE A58 %, LA, DR A i A F
i B ARSI P

160 - 8500
g
[
a o
S 140+ 1800085
o i
=l =
= 47500 3
Z 120 =
47000 P
100 s

235 240 24‘15 250 255 260 265 27‘0 275
PEARTE / C
B4 RFETEIBRER PAS /GF MUk bR 22 A

2.3 EBENMBEAMAE MBS FREE 0

(L) TEEA T XA LR 25 RN 2 B () 52

TEE S AR VR B T B R T R VLA
I T 1) BB AR BEL T, 2 T s AR e AL A i e D B k)
YERIEAT RS . R T ARIE R A i, S B R T
A — R, DL 1 B R 260°C, T 5 B
A 90 mm /s, B HIBFE R 3 s, W5 T 1R S Xt
PA6 / GF it & il R FLIE ZS Y 2 M, 45 SR dn el 5
Ji 3¢ 3 F XS N il {4 8 B . AT LRI, 419
JE AN F 80 MPa i), & i il £ P e )2 i AL ¥
SIHERGT R R, B AR T SR B, fLAR &
HIEVEZ AR, 2R K, R, %
T REHAN 5 SRS R 7 80 MPa 2 ), il 4
5 FE T R Sk 3 0 o A TR VLI S R e R
( WLIE B), WS B AR AR A, A R,

A RALBLG . TR TR, 16 Y i 28 e
TIAETERE S RN 2 [l B i 1ol B R 22 A
AT AU RAZ A A5 {H 25 R Ty R i g, 0 2 5
AR R ARG I, BC 2 R AR AL I LA
BER, S ATV o

o Zxa

TE¥AJE S : a—50 MPa.; b—70 MPa ; c—80 MPa ; d—90 MPa
5 ORI R T PA6 / GF Uk il i FLIB 25

R3-AEFEESN PA6 /GF R AKIHFEHRERTE

YRS / MPa
moH
50 60 70 80 90
bR/ AIEWE O RIVEWE O RDVEVE ATHEWE TR

W /(goem®) 116 1.14 1.15 1.14 1.09
(2) TESB I J1% Iy PERE RS2
&1 6 S A [] 7 98 1 1 19 PAG / GF T i b L
)5 PERE

160 - 8400
—
./. ./.V ol
150+ o
& 18100 S
S w0 — N
~ 47800 IHf
i 130 bt
= =
£ 120 17500 =
= =
110 17200 £
100

50 60 70 80 90

H¥E ) / MPa

Bl6 RIFEEVIE I PAG / GF Uk it bHE 12 Pt

F 1l 6 fir i, Bl 38 3 580, PA6 / GF il &
AR R B e S AR SR 5 Bl T R, L
JEHnt 80 MPa LUJE, NREMI R . JE AR BEE LT
80 MPa i}, & 1™ iy Nt 2 FLFLAR (5 LA
R B R VR FE AR AN T A A8 BE S /0N, i ik
80 MPa J&, L FLIE 2 i B th 2808 , H &2 3F AL,
P A BB L 1 R PAG / GF R 1A R g
BB o XU T ARk A i AR, A
J1iK %] 80 MPa LA, FLRE T 3 e Jp 3 A By b


杨超


U, A A R TEIE T 2% PAG / GF U IR RHES #1512 PERE I 3 1) 57

Fb, Y T 80 MPa i, A TR IR T, X
A RES AL SO R FLEE I SCHEVE A G, &5
TR, DR IR RS2 LR S AL
AL S R T2 BEK TR, PAG / GF & M
B TESS B 60~80 MPa .
2.4 TESTIEESRCEBAMAL M BT F AR R
(L) T Sl 3 X A LI 25 R B 5
[ 42 1 B UL B R 260°C, VE ¥ 1K 7k 80 MPa,
RHIBTEA 3 s, WF5E 1 IES HEEXT PA6 / GF fill &
LB R g, S5 3R A 7 B, 2% 4 50
XoF I P i 228

S HUE : a—60 mm/s ; b—=80 mm/s ;
¢—90 mm/s ; d—100 mm/s
B 7 ARG (1 PAG / GF SR A Rk I fLIE A
F4 FEFEGHEER PA6 /GF HEZBHERHEEREZE

TESTHEEE / (mm - s™)
40 60 80 90 100
TR FEANE  AIVERE ARG RTEEWE RN
FE/(g-cm®) 116 1.15 1.15 1.13 1.15
S ARAR T MR /N T 40 mm /s
B AN, 7 it R i ™ L 22 60 mm /s LA |, 7
it IE R AT VRN (DLER 4). DB 7 TN, B T 5 i
FERHE T, 6 FL AT AL AR B R 4R o, 9 L AR 8 T
AN, BN, R AT RE S, H v TR A R, BIAE
SR %) ST R PN S R A A TR T B P B Y R )
= A N I TSRS ] e e S R
BN AEAG , JEH AT 5 22 ARSI I, R TTE B B
ANFLAR A TRTERE , 348 AT AR o AR LR B 38 L SR T
T3 —J7 T, N TR AR R U, A3k 4 R, H
B ARSI U T S R AR R T
Ak PA / GF U A B I FLIE A, (H AN B A
A RO

i H

(2) VRS BEXS )2 HERE 2

& 8 M AR[RI: S FE Y PAG /GF fU& bR
JiteRe. thlE 8 I, B A T S B R, PAG/
GF TR AP BRI MR B AR (AN, X ATRE S A
VB R G By R B S B R e AR AN KA
Ko A SR A i G P AR s T R, U
SRR A3 In FBOa LA S (ULIE 7), HaFLEE X fL
RSN A A S PR S b, R,
PR ST, A TG U AR NI

153 - 9000
g
§ 150+ - =
— 18500 >
~N
147 -/'/ o
= |
E 2
\j 144 — 1 | 8000 %
141} ’
7500

50 60 70 80 90 100
TSR / (mm - s7)
4.8~ N[ i 14 PAG / GF fUR 1k RL ) 2R
2.5 MEEEMBZ QA EME S FHRAET @
(1) AL BER A LB ST FE Y 200
[V 9 5L S 260°C., 798I ) 80 MPa,
VESSAUE R 90 mm /s, R EIEFRIY 3 s, BFSY T
HIREEXS PA6 / GF U i hil LB 1Ym0, 45
RO 9 o, 36 5 H1) HH Gy AR Ak 2 B

(© (d)
FEEEE : a—50°C; b—60°C; ¢—70°C; d—80C
9 RFEMEIRER) PA6 / GF Uk I I I n FLIE A&
x5 TEEEBEN PA6/GF MK A HAHEERZE

BEHE / °C

b
H 50 60 70 80
FERT AR EIRER CIRERT ]V ]V
¥ /(g-cm™) 1.18 1.16 1.15 1.15

ARLUE B, S AR A M T ALA K, B
JE IS I S iy, PR A —E T R (L3R 5), X


杨超


58 TREIERL

2018 4F, 45 46 4,55 9 #]

AU PR AR LR B T i, kR T A P R i) v 0ok
JE , (AT YAl v H0 R A 0 25 R A, X T
Pl B T AR T & R A B N5 4, R,
WA F T E G A A A% E KA K3 el &
MR TR, R IRE TR (R B
70°CJ5 (l4n 80°C, &l 9d 7R ), I FLBH A4,
Vi A i AR LR B & S B AR R i A K
B, 2 LR LI, SRR
B IR, IR 9 AT LA BEER AL T 60 ~
T0°CHT, HfLIEA 4 R P FL A, W FLEE InEs )
JEIR R, SR S 2 s R

(2) BRI BE X 1 25 RE R R

& 10 A AN [ A5 L L B2 1Y) PAG /GF i & 144 ek
(124 RE. B 10 RTLAFE M, il 25 A5 L 3 1Y
Ft, PAG/GF 13 & R A et i A2 s A o
FIR I TR S R R R g, e A ELIR R
i T0°CLAUG, FE TR T . TR 9 iR 4s A5 L
TR IR A, iTLAE Y, BLER B I 70°C)5;
AL AN 5, 2 S ok FL HR LA B e, 2
PR PAYERE T BERY FE BRI AR AR T 60
~TOCHY, JFLIEA S R LIRS B ST 47, A
B F 2 RE G, DL b o i 0%

160 - 9000

©

< o
o 150+ =
= 48500 ™
~ itz

(140} &
= #
£ 18000 =
= 1300 =

#p

120 : ! ! ! 7500
50 60 70 80

BEERE /
10 ARIFHLELE M) PAG / GF Mk b )2 e
2.6 @M ITE T PA6 /GF Mk et # e M ak
Wt LA B HT, AT LL3RAS PAG / GF TR b Kt
AEFIE T 2S5 A R IR 260°C, ¥ R
7180 MPa, 75 90 mm /s, B ELIRE S 70°C,
(] B, 2% 9 351 B ST 1 43 B0CR 2%, 3% 6 R T i
T 2S5 E T, PA6 / GF Sk I il {2 1 Kkt
R A B RN NI K 5 % P PR R L, W LA
RIN, 1EWE B R LT T, PA6 / GF Sl & 1A Rt
HLA RS BRI | REfS T 2 il 12K
®6 BRTEZSHIZET PAG/GF M& abHEERE
Wi H  #E/(g-om™) BERRE /MPa AR / MPa

PERESER 136 +0.02 = 140 = 7500
PR EE 1.14 145 8500

3 g
(1) R FAT I FLIE 25 B SRMLIT e 47 1Y) PAG / GF
ORI A, R 3R BB B 6 3 B0 RE R i 2%
4 W FBRERL T 5 B0k 2% I, i 8wl e b
18.1%,
(2) i M IR A A T AL LA, OF
Ree VR HR 228 2, HL 5 3 AN LR 260°C, RSB IR i
1=, o AL AT T AL , S AABHAL f53 B
o AR TR
(3) FEMHE ST 80 MPa i, il (-1 FLIE A 5%
Uf 1 E ) WS AL AR B S AN K L (H
MRS ) 80 MPa J&5 , il LIS 22, )
FYERE TR
(4) T Y4 i S Al A AL RS 4
PR AL I B PEA , {ERT T el ER SRS M AN
(5) F B IR L , A ) T B s U I il ) Uik
RO A RE 70 °C ), U M0 A4 RHAL {8 B2
iR T R e
(6) 2K H Ak =R T 54 2 PA / GF fRU & 0 44
B HECT E SO E SRR 260°C, {38 &
7180 MPa, FEHHHEE 90 mm /s, #HIEE 70°C.
& & Lk
[1]1  ERL VB30, 55 RO - BRI ILR Y 2 kA e
Je 6 A by A [ TRREEN T, 2017, 45(10):98-102.
Wang Li, Xu He, Yuan Huilin, et al. Application of styrene-maleic
anhydride copolymer hollow microspheres on lightweight of nylon
6[J]. Engineering Plastics Application,2017,45(10):98-102.
[21 MRE. 245 AR RHY ZTE A 5 Rk 1] mRH LT 4
51, 2014,39(5):26-33,37.
Lin Gang. Multi-form fiber composites serve light-weight of
automotive[J]. Hi-Tech Fiber & Application, 2014,39(5):26-33, 37.
[81 =ur AT T REmMERRE R E AR R [J] TR S
H.,2015(7):45-48,57.
Wu Fen, Du Ningning. The research of high-performance nylon
composite materials in auto field[J]. Jiangsu Science & Technology
Information.2015(7):45-48,57.
[4] JFERDG, ATy . BT 2 B R L GRS £T R ik S JE 25 K RE
FHWFST [9]. 49 HHE AR, 2016(9):151-153, 160.
Tang Chengguang, Zhang Bingli. The application of glass fiber
reinforced nylon based on crash performance of the vehicle body[J].
Automobile Applied Technology, 2016(9):151-153, 160.
[B1 HZA. )2 8 RHER G Tl b i i A 3] 4 S A,
1998(15):19-24.
Wang Duoren. The application of nylon plastic in automobile
industry[J]. Automobile & Parts,1998(15):19-24.


杨超


U, A A R TEIB T 2% PAG / GF U IR RIS #1501 2= PERE Y 3 1) 59

(6]

[71

(8]

(9]

[10]

[11]

[12]

[13]

e R TR [J]. LR, 2010(2):48-52.

Xiao Yan. Approaching the vehicle engineering plastics[J]. Shanghai
Plastics,2010(2):48-52.

SRIT PRI AR AT P R 9], B BRI, 2016,
13(33):52-53.

Zhang Xin. Application of automobile lightweight in vehicle
development[J]. Science and Technology Innovation Herald, 2016,
13(33):52-53.

B PR R AR T 58 B S48 (9], 14 TR, 2018,
8(1):1-9.

Gao Yang. Technical schemes and implementation examples
of automobile lightweight[J]. Chinese Journal of Automotive
Engineering, 2018,8(1):1-9.

XIRE, EFHE, B A5 RO e e otk
LT, 2012,40(10):100-104.

Liu Juncong, Wang Danyong, Xia Min, et al. Progress in research

R [J]. TR

on modified nylon used in automobile[J]. Engineering Plastics
Application,2012,40(10):100-104.

R, okl XU, A BRI R G AR ST
R4 ,2013(11):102-105.
Zhang Chun, Liu Wei,

2 [0]. 20k

Song Jiwei, et al. Reseach progress

in microcellular polymer material[J]. Plastics Science and

Technology, 2013(11):102-105.

AR . S WO AR & HAR D AT 78t e 9], 28K,

2004(5):9-15.

He Yadong. Progress of preparation of microcellular polymer

foams(MPF)[J]. Plastics, 2004(5):9-15.
AR R W R bE e M O T Al e e s

5&[‘*4,2018(1):60—63.

Li Yan. Study on lightweight of door guard panel with micro

ALIETE 0] IR E T2

foaming injection molding process[J]. Automobile Technology &
Material ,2018(1):60-63.

FEERZE . MuCell U I Y UIUE AR T [3]. B SMB 2011,
29(4):60-61.

Tang Jinrong. Application of MuCell micro foam injection

[14]

[15]

[16]

[17]

[18]

[19]

[20]

molding[J]. World Plastics,2011,29(4):60-61.

X IER, BRBH AR A AR . U 2R S M R RIS 3
T, 2016, 35(51):209-215.

Zhao Zhengchuang, Ouyang Chunfa, Xiang Xu. Research progress

e 9] 1k

in microcellular polymer material[J]. Chemical Industry and
Engineering Progress, 2016 ,35(S1):209-215.

W AR TE AR T T AR A N HT [3]. 157 A
Ufﬁ,2017(4):47—50.
Liu Zhenging. Application of chemical micro foaming injection
molding in automobile door trim panel[J]. Automotive Engineer,
2017(4):47-50.
SRERHR, Tk PSS . VS A R P ORI AR B (3]
FRACIRRIN TR, 2017, 29(6):24-27.
Zhang Jianyao, Zhang Qinglu. Research of the special
microfoamed polypropylene compounds for auto interior
ornaments[J]. Modern Plastics Progress and Applications, 2017,
29(6):24-27.
Peng J, Walsh P J,"Sabo R C, et al. Water-assisted compounding
ofcellulose nanocrystals into polyamide 6 for use as a nucleating
agent for microcellular foaming[J]. Polymer, 2016, 84:158-166.
i SRR TR AL, 45 L ESEET Ih IR R IR T 6 I A%

PERE [9]. RSk, 2015, 43(11):11-16.

He Mengwen, Zhou Lan, Feng Xinxing, et al. Preparation and
properties of chemical foaming nylon 6 materials manufactured
with continuous extrusion[J]. Engineering Plastics Application,
2015,43(11):11-16.
Zheng Wenge, Lee Y H, Park C B. The effects of exfoliated nano-
clay on the extrusion microcellular foaming of amorphous and
crystalline nylon[J]. Journal of Cellular Plastics,2006,42(4):271-
288.
Hwang S, Liu S, Hsu P P, et al. Effect of organoclay and
preparation methods on the mechanical / thermal properties
of microcellular injection molded polyamide 6-clay
nanocomposites[J]. International Communications in Heat and
Mass Transfer,2011,38(9):1 219-1 225.

(E#EE23™)

[]

[10]

Qiao Wenyu, Xu Huan, Ma Chao, et al. Research on properties
of ABS filament used in 3D printing[J]. Engineering Plastics
Application, 2016 ,44(3):18-23.
AR AR, N | S ORI TN ABS A M EHY
4 H B MERE [3]. ¥R Tl 2010, 38(11) :24-27.
Li Junwei, Zhu Sen, Wu Xiangfeng. Structure and property of
ABS composites filled with hollow glass beads[J]. China Plastics
Industry,2010,38(11) :24-27.
JEERAE, 2508 WU 45 1K AT PAG / ABS LR M AR T 42
PEREWIFT [J]. #kHI , 2014(11):56-60.
Tang Yinhua, Li Wei, Pan Shuting, et al. Effect of formulae of PA6

[11]

[12]

/ ABS blends used for automotive on the anti-scrape property[J].

Plastic Manufacture,2014(11):56-60.

T A, HARE, T, 4F LABS-g-MAH XJ PC/ ASA & 4x 1 fiE
FFE [J]. BRI TR 1, 2013, 25(6):12-14.

Ding Zhichao, Dong Chenglei, Zhang Ning, et al. Influnce of

ABS-g-MAH on preformance of PC / ASA alloy[J]. Modern

Plastics Processing and Appllications, 2013,25(6):12-14.

JEMEE, R L 4F L Bk PC/ ABS A 4 ST [3]. TR

WKL, 2014, 42(9):25-29.

Zhou Jian, Xu Zeping, Yang Jingjing, et al. Study of modifying

PC / ABS alloy[J]. Engineering Plastics Application, 2014,

42(9):25-29.


杨超




